ABSTRACT: This study was conducted in Department of Medicinal and Aromatic Plants, Horticultural Research Institute, ARC, Dokki, in two successive seasons of 2012 and 2013 on Moringa oleifera plant in 4 (four) different regions in the Upper Egypt (A1 and A2) and Delta (A3 and A4). It aimed to study the effect of different environments on chemicals and food ingredients, as well as determine the adaptation to different environments to identify the best region for growth. The seeds were germinated in the greenhouse of National Gene Bank, and then seedlings were transferred into (A1, A2, A3 and A4 regions) in plots with 20 × 30 m distance with 2 m distance between the plant and 3 m distance between rows. Samples were taken in different growth stages (2, 4, 6, 8, 10 and 12 month).
INTRODUCTION
The Moringa oleifera genus is a common member of the family Moringaceae, which containing a wide range of plants, including flowering herbs and trees. It is common known as Horseradish tree, Benzolive, Kelor or Drumstick tree. The drumstick-like shape, curved seed pods is the characteristic for this species calling Drumstick tree (Asres, 1995) . This tree is origin in Himalayas, India and it grows in tropical and semi-arid climates. Moringa tree reaches to about ten meters in height and be drought tolerant allowing it to thrive in arid climates. In addition, the Moringa trees has multi-uses as a food and medicinal plant (Costa-Lotufo et al., 2005) , and each part of tree utilized to benefit humans, provided food, and other valuable materials for farming and fuel (Dahot, 1998) .
The pods and leaves of Moringa trees was used for food in numerous cultures throughout the world. According to Bharali et al. (2003) , it cultivated first in Northern India and incorporated into a number of religious and cultural observances. Derivedoils from the seeds used as food and in unguents by the ancient Greeks, Romans and Egyptians and were part of the Ayurvedic health diet in India (Badgett, 1964; Anderson et al., 1986) . Oil products, valuable food source, changing in environment and culture and increasing interest of Moringa uses in over the world has led to its cultivation in many regions as well as the West India. The leaves, flowers and pods have highly nutritional and provide a number of necessary nutrients, including protein, betacarotene, calcium and vitamin C (Bharali et al., 2003) . Because of it made spread in a wide range of climates in order to produce the different parts of plant for utilizing in more uses. It is well good to use as a nutrition (either humans or animals) in the poor regions in over the world, including Asia and Africa, making it more useful for fighting malnutrition in these regions (D , Souza and Kulkarni, 1993) .
The shelf life of food is the biggest one advantage in Moringa tree for malnutritional fighting. The leaves of Moringa are consumed fresh, dried or cooked as spinach, in addition to store for months without requiring refrigeration (Caceres and Lopez, 1991; 1992) . The fresh leaves are a source of vitamin C, while the dried leaf powder has Vitamin A equal about ten times available than fresh carrot, according to Akhtar and Ahmad (1995) and Anwar and Bhanger (2003) . Moreover, the plant has other vitamins and minerals, including high concentrations of calcium, iron, potassium, magnesium and the vitamin B (Babu, 2000; Barminas et al., 1998 and Chawla et al., 1988) . The Moringa plant is utilized as a supplemental nutrition specially vitamin and mineral supplements (Bharali et al., 2003) .
This study was carried out to study the effect of different environments on plant growth, chemical and food ingredients at different plant growth stages through cultivating in four Egyptian regions.
MATERIALS AND METHODS
This investigation was carried out at the Experimental Farm of National Gene Bank, and Medicinal and Aromatic Plant Research Department, Horticulture Research Institute, Agricultural Research Center, Dokki.
Seeds used in the experiment:
Moringa (Moringa oleifera) was planted in four regions in Egypt, in order to study the effect of different environments on the food ingredients and chemicals, as well as determine the significance of this plant and the extent to adapt it to the different environments in Egypt and determine the best Egyptian conditions for growth.
Place of agriculture:
Seeds of Moringa were planted in two successive seasons of 2012 and 2013 in the four Egyptian regions as the following in: (1) Upper Egypt: (Al-Saf) Giza Governorate (A 1 ), and (Beni Mazar) Minya Governorate (A 2 ) and (2) Delta area of Egypt: (Nubaria) Beheira Governorate (A 3 ) and (Sarabum) Ismailia Governorate (A 4 ).
Characteristics of soil:
In the Upper Egypt (A 1 , A 2 ) soil was characteristic as light clay, good drainage and irrigated with water from the Nile River, while in the area North of Egypt (A 3 , A 4 ) soil was a good sandy, high penetrating and irrigated with groundwater.
Seedlings of plants in the field experiment:
Moringa was germinated in the Greenhouse of National Gene Bank before transfer the seedlings to four regions (A 1 , A 2 , A 3 and A 4 ) under study. After seedling, the planted plots were 20 × 30 m; with 2 m distance between plants and 3 m distance between the rows. It applied in both seasons (2012 and 2013) in all regions under study. This aimed to study the impact of Egyptian conditions (climatic factors and soil conditions) on food ingredients and chemical components for this plant.
Sampling of Moringa leaf:
Samples of leaves were taken at different stages of fresh weight of leaves after seedling (2, 4, 6, 8, 10 and 12 months in both successive seasons), in order to study the chemical and food ingredients and stages of their formation and quantity through the stages of plant growth under Egyptian conditions in different regions under study.
Sampling of Moringa seeds and roots:
At the end of growth in two successive seasons of 2012 and 2013, seed samples was be taken from mature pods as well as samples of roots for this plant.
Plant samples analysis:
Moringa samples were analyzed at the National Institute of Nutrition Canada, Ottawa, Canada.
Chemical characterization of Moringa oleifera:
Moringa seeds were analyzed for various quality attributes including proximate analysis, mineral composition, polyphenols and alkaloids. The procedures followed are given:
1-Proximate analysis: a. Moisture content:
Moisture contents of Moringa seeds were estimated by drying the samples in an Air Forced Draft Oven (Model: DO-1-30/02, PCSIR, Canada) at 105 ± 5°C until a constant weight was obtained (A.A.C.C., 2000; Method No. 44-15A) .
b. Crude protein:
Crude protein content was determined by using Kjeldahle Apparatus (Model: D-40599, Behr Labor Technik, GmbhGermany) as described in A.A.C.C. (2000) Method No. 46-30.
c. Crude fat:
Content of crude fat was determined using hexane as a solvent in Soxhlet System (Model: H-2 1045 Extraction Unit, Hoganas, Sweden) according to the procedure give in A. A.C.C. (2000) Method No. 30-25.
d. Crude fiber:
Crude fiber was estimated in fat free samples by treating with 1.25% H 2 SO 4 , left over material was subjected to further treatment with 1.25% NaOH solutions. Crude fiber of the samples was determined through Labconco Fibertech (Labconco Corporation Kansas, USA) as per procedure in A.A.C.C. (2000) Method No. 32-10.
e. Nitrogen free extract (NFE):
NFE was calculated according to the following expression: NFE % = 100 -(moisture contents % + crude protein % + crude fat % + crude fiber % + ash %)
2-Mineral contents:
Moringa was analyzed for its mineral profile following 
a. Polyphenols:
Total polyphenols were determined using Folin-Ciocalteu method and values were expressed as gallic acid equivalent (Singleton et al., 1999; Akowuah et al., 2005) . 20 gm of seeds were slurred in 200 ml of methanol. One ml of methanolic extract (10 g/l) was mixed with 5 ml of FolinCiocalteu reagent (10%) and 4 ml of sodium carbonate solution (75 g/l) and after 30 min absorbance (765 nm) was noted on UV/VIS light spectrophotometer (CECIL CE 7200). Calibration/standard curve for gallic acid was drawn with concentrations of 0.05, 0.10, 0.15, 0.20, 0.25 and 0.30 mg/ml methanol mixed with the same reagents. Total polyphenols content was calculated by the following formula: 
Extraction of fixed oil:
The oil from the Moringa seed was extracted through solvent extraction technique as described in A.O.C.S. (1998) 
Antioxidant potential of fixed oil:

Antioxidant activity:
Antioxidant activity based on coupled oxidation of β-carotene and linoleic acid were evaluated by using the method described by Taga et al. (1984) . Oxidation of β-carotene emulsion was spectrophotometric monitored by measuring absorbance at 470 nm after 0, 10, 20, 30 and 40 min. The degradation rate of the extracts was calculated according to first order kinetics using following equation (Al-Saikhan et al., 1995) . The antioxidant activity (AA) was expressed as % inhibition relative to the control using following equation its use in the study plan
RESULTS AND DISCUSSION
Data presented in Table ( (Abrams et al., 1993 and Abuye et al., 1999) . In 2002, the set of United Nations Special Session on children reported that the elimination of vitamin A deficiency by 2010 (Wikipedia, 2010) . It is unfortunate that over 100 million children around the world may go blind simply because they are not getting enough vit A. A few spoonful in the children's food could easily save them from going blind (Wikipedia, 2010) .
From Table ( The region A1 was at a rate value higher than the region A2 by 2%, region A3 by 15% and region A4 by 8%. The obtained results explained the differences among regions in chemical and nutrient components during plant growth. The best results was obtained from Upper Egypt under study in respect to the quantity of nutrients. This may be due to the relative variation of the climate and the nature of the soil and irrigation water in each region. The moral differences through growth in 2012 and 2013 seasons, about +/-0.002. Table ( 2) showed the chemical and nutrient components after four months. It was noted the increasing in the nutrient contents in each region after four months than at two months. This explains that the nutrients components may increase the effective life of the plant. The values of these nutrient in Table (1), (219.02, 6.11, 423, 1.88, 0.376, 0.752, 65.8, 6392, 239.7, 0.047, 0.1692, 27 .26 and 0.564; respectively); while in Table ( 2) (221. 35, 6.175, 427.5, 1.90, 0.38, 0.76, 66.5, 6460, 242.25, 0.0475, 0.171, 27 .55 and 0.57; respectively).
The analysis of chemical and nutrient components after six months are show in Table ( 3). The values of these nutrients in Table ( 1), respectively (219. 02, 6.11, 423, 1.88, 0.376, 0.752, 65.8, 6392, 239.7, 0.047 0.1692, 27.26 and 0.564) , while in Table ( 3) (223.68, 624, 432, 1.92, 0.384, 0.748, 67.2, 6528, 244.8, 0.0480, 0.1728, 27.84 and 0.576) . It was noted the increasing in the nutrient contents in each region after four months than after two months. This explains that the nutrient components may increase the effective life of the plant. Table (1), respectively (219.02, 6.11, 423, 1.88, 0.376, 0.752, 65.8, 6392, 239.7, 0.047, 0.1692, 27 .26 and 0.564), while in Table (4) ( 226.01, 6.305, 436.5, 1.94, 0.388, 0.776, 67.9, 6596, 247.35, 0.0485, 0.1746, 28.13 and 0.582) . It was noted the increasing in the nutrient contents in each region after four months than after two months. This explains that the nutrient components may increase the effective life of the plant. (219.02, 6.11, 423, 1.88, 0.376, 0.752, 65.8, 6392, 239.7, 0.047, 0.1692, 27 .26 and 0.564), while in Table (5)  ( 228.34, 6.37, 441, 196, 0.392, 0.784, 68.6, 6664, 249.9, 0.4, 049, 0.1764, 28.42 and 0.588) . It was noted the increasing on the nutrient contents in each region after four months than after two months. This explains that the nutrient components may increase the effective life of the plant. 02, 6.11, 423, 1.88, 0.376, 0.752, 65.8, 6392, 239.7, 0.047, 0.1692, 27.26 and 0.564) , while in Table ( 3) (233, 6.500, 450, 2.00, 0.400, 0.800, 70, 6800, 255, 0.050, 0.180, 29 .00 and 0.600). It was noted the increasing in the nutrient contents in each region after four months than after two months. This explains that the nutrient components may increase the effective life of the plant. the best region, while the A 3 showed the least response for chemical components in seeds (Bennett et al., 2003 and Berger et al., 1984) . Table ( 9) refers to the weight of the fresh leaves plant in places under study during the growing in two successive seasons of 2012 and 2013. The best region was A1, which gave 1667and1667.012 grams successively, while region A3 gave 1500.3 and 1500.312 grams successively, for fresh leaves weight. The best harvest period was after six months and twelve months, respectively. The obtained results explain that the environment of all regions was suitable for plant growth in respect to the high yield of Moringa leaves. 
